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1. Normalized absorption spectra of the glass samples

As the samples without the heat-treatment process (Sample #1 and #2) show minimum
scattering in the glass matrices, the inverse adding doubling (IAD) algorithm [1, 2] was
unable to calculate their absorption coefficient. Attenuation in these samples only resulted
from the absorption of the samples. Therefore, the absorption of these samples was
calculated from their unscattered transmittance, as A = log,,(1/U). The absorption
coefficient of Samples #5 — #10 was obtained by IAD algorithm from the measured total
reflectance and total transmittance. In order to compare the shape of the absorption spectra
of these samples, the absorption peaks of all the samples were normalized to 1 and the
minimum values were normalized to 0 (Fig. S1), eliminating the effects of volume
scattering, Fresnel reflectance, surface scattering and thickness.
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Fig. S1. The normalized absorption spectra of the glass samples with and without heat-treatment.

2. Simulation of reduced scattering coefficient

In order to simulate the relationship between the reduced scattering coefficient and the
crystal parameters (i.e. size, size distribution, concentration), MieSimulatorGUI v1.3
(https://virtualphotonics.org/software-mie-simulator) was used in this work. We note that
the particles in the simulation are spherical but the crystals formed in the glass matrices in
this work are irregular. Therefore, though the particle size, size distribution and


mailto:*robert.mclaughlin@adelaide.edu.au

concentration were obtained from the SEM images of the samples, the reduced scattering
coefficients from the simulation software were found to be different to the experimentally
measured number. The graphs only show the generic trend of reduced scattering coefficient
level with the increasing particle sizes and the decreasing number density but do not
quantify the reduced scattering coefficient of different samples. The refractive indices of
the crystals and glass matrices were assumed as 1.7 and 1.53.
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Fig. S2. Simulation of reduced scattering coefficient of the glass samples with increasing crystal diameters
and decreasing crystal number density.

3. Unscattered transmittance

Fig. S3 shows the unscattered transmittance of Sample #1 — #10 measured by the UV-Vis
spectrophotometer (Cary 5000, Agilent Technologies, USA). The samples were affixed to
a sample holder and measured using a 5 mm aperture.
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Fig. S3. Unscattered transmittance (left) of the Sample #1 — #10 (right). The solid and dash lines correspond
to the 0.50wt% and 0.25wt% of nickel ions in the matrix, respectively
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